For the first time green route method was used to synthesize pure and Mg 2+ (1-11 mol%) doped Y2O3 nanophosphors by using Aloe vera leaves extract as a fuel. The final product was well characterized by powder X-ray diffraction (PXRD), scanning electron microscopy (SEM), transmission electron microscopy (TEM) and diffuse reflectance spectroscopy (DRS). The PXRD pattern reveal that the formation of single phase, cubic structure of Y2O3 with crystallite sizes ~25 nm. The SEM results showed porous and agglomerated structures. TEM images showed the crystallite size of the material and were found to be around ~ 25 nm. DRS studies revealed that the band gap of the nanophosphors was found to be around 5.82 to 5.87 eV.
Introduction
Yttrium oxide (Y2O3) received important attention in the latest years in view of its possible integration into a wide range of scientific and technological applications such as luminescent displays, photoelectric devices, optoelectronics devices, biological, chemical probes etc., [1, 2] . Nanostructured Y2O3 shows outstanding physical properties such as wide energy band gap (~ 5.30 eV), high dielectric constant, optically isotropic and refractive index of about 1.91 [3] [4] [5] . Rare earth doped Y2O3 was alert to be the best phosphors for practical applications because of their superb luminescent efficiency, color purity, chemical and thermal stability [4] they discover variety of applications like display devices, up-conversion solar cells, white-light generation and detectors in medical diagnosis equipment etc., [5] . The development of a simple, environmental responsive method to practice Mg 2+ doped Y2O3 nanostructures with controllable morphology was necessary to their practical applications [6] [7] [8] [9] [10] [11] . The facile bio-combustion method using Aloe vera plant extract as a fuel/surfactant offers a facile mode for low rate and large-scale assembly. Aloe vera plant known as sensitive plant scattered throughout in India in moist locality [1] . Present work focus on the synthesis of series of Mg 2+ (1-11 mol%) doped Y2O3 NPs with different morphologies prepared via bio approach.
Experimental Methods
The raw materials, used in the present study were yttrium nitrate (Y(NO3)3:H2O, Aldrich), magnesium nitrate (Mg(NO3)2.6H2O; 99% Aldrich) as a sources of Y and Mg respectively. Aloe vera (L.) leaf extract gel was used as a fuel/surfactant. The method of extracting the Aloe vera leaf extract was discussed elsewhere [6] . The structural characterization of the sample was performed using Powder X-ray diffractometer (Shimadzu -7000). The structural morphological properties and particle size of nanocomposites were observed by scanning electron microscopy (Table top SEM, Hitachi -TM-3000), transmission electron microscopy (TEM, JEOL JSM 2100) using Horiba Flurolog Spectrofluorimeter at room temperature.
Synthesis Y2O3:Mg 2+ NCs
The extract of Aloe vera gel was mixed thoroughly in equal ratios of double distilled water using a magnetic stirrer. For the synthesis of Y2O3: Mg 2+ (5 mol%) aqueous mixtures of yttrium nitrate and magnesium nitrate solutions were subsequently added to the required amount of Aloe vera gel of (10 mL). Then it was introduced into the muffle furnace preheated at 450 ± 5 °C. The obtained product was grinded well to get fine powder. Fig. 1 shows the powder diffraction pattern (PXRD) patterns of Y2O3: Mg 2+ (1-11 mol%) NPs prepared via Aleo vera plant mediated green combustion route. The PXRD pattern was well indexed to cubic Y2O3 with JCPDS No. 88-1040. The crystallite size (D) of Y2O3: Mg 2+ NPs were estimated using Scherer's equation. The host matrix effects of strain and crystallite size was probable by Williamson-Hall (W-H) plots. The crystallite size estimated from Scherer's equation and W-H plots was found to be in the range ~25 nm. A small difference was observed in the estimated crystallite size determined from Scherer's equation [1] . The variation in the size was due to the fact that in Scherer's equation the strain component was presumed to be zero. Fig. 2 shows the SEM micrographs of Y2O3: Mg 2+ (9 mol%) nanophosphors. The NPs were seen with spread dumb-bell shaped like structure, which were due to Aleo vera fuel effect. The chemical constituents present in the fuel acts as capping agent which binds the NPs to form different structures. 
Results and Discussion

PXRD Analysis
Morphological Studies
TEM Analysis
To provide further evidence in the formation of nanostructures with different morphologies TEM, HRTEM were carried out and were as shown in Fig. 3 . The TEM images shows the agglomerated NPs consisting large number of cubic flakes. The crystallite size of the NPs was found to be 25 nm which was in good agreement with the crystallite sizes estimated by Scherer's equation and W-H plot method. All these outcome combining with PXRD analysis further confirm that Mg 2+ ions have been successfully caped into the Y2O3. The follow-on product was calcined at 650 C for 2 h for better crystalinity.
Spectroscopic Studies
Optical energy gap (Eg) of Y2O3:Mg 2+ (1-11 mol%) NPs prepared through combustion technique was estimated using Tauc relation elsewhere [1] and the obtained values were found to be in the range 5.87-5.92 eV (Figs. 4 and 5) . 
Conclusion
For the first point in time cubic Y2O3: Mg 2+ (1-9 mol%) NPs were synthesized by a superficial, ecofriendly, cheap, bio-inspired solution combustion method using Aloe vera leaves extract as a fuel. The structural, optical, morphology properties were well supported to the scope of this work. Also the present nanophosphor can serve as a potential candidate for optical devices.
